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(54) IMAGE PROCESSING UNFT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain a high quality 
output image from which a background color or the like 
is eliminated by detecting accuracy a specific color 
component such as a background color or the like from a 
received image regardless of a king of an original and 
replacing the specific color component with other 
prescribed color component. 
SOLUTION: A color space conversion section 4 
converts a received image into a 2nd image signal based 
on an output of a color distribution measurement section 
1 measuring a color distribution of the received image 
expressed in a 1st color space and an output of a color 
space transformation coefficient calculation section 3 
calculating a coefficient to transform the received image 
into a 2nd image signal expressed by a 2nd color space 
corresponding to the color distribution. Furthermore, A 
specific color area detection section 6 detects a 
component belonging to a specific color area from the 
2nd image signal based on the color distribution of the 
2nd image signal measured by the color distribution measurement section 5. Thus, a specific 
color area discrimination section 7 detects accurately a specific color area such as a 
background color or the like and a color replacement section 8 replaces a component belonging 
to the specific color area with other color component such as white color. 



LEGAL STATUS 

[Date of request for examination] 20.04.2001 

[Date of sending the examiner's decision of 25.01.2005 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 



http://www19.ipdl.inpit.go.jp/PA1/result/detail/main/wAAA3saOM0DA409051443... 2007/06/28 



Searching PAJ 



2/2 V 



[Number of appeal against examiner's decision 2005-003317 
of rejection] 

[Date of requesting appeal against examiner's 24.02.2005 
decision of rejection] 

[Date of extinction of right] 



http://www19.ipdLinpit.gojp/PA1/result/detail/main/wAAA3saOM0DA409051443... 2007/06/28 



JP.09-051443,A [CLAIMS] 



1/1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A color space conversion means to change the input picture signal expressed in the 
1st color space into the 2nd picture signal expressed in the 2nd color space corresponding to 
color distribution of this signal, The image processing system characterized by providing a color 
distribution measurement means to measure color distribution of said 2nd picture signal, and a 
specific color field detection means to detect the component which belongs to a specific color 
field from said 2nd picture signal based on the color distribution measured by said color 
distribution measurement means. 

[Claim 2] The image processing system according to claim 1 characterized by providing a color 
permutation means to permute the component belonging to the specific color field detected by 
said specific color field detection means by the 2nd color component. 

[Claim 3] Said color space conversion means is an image processing system according to claim 1 
or 2 characterized by computing the value of a covariance from color distribution of said input 
picture signal, performing principal component analysis based on the value of this covariance, 
and performing transform processing based on this analysis result. 

[Claim 4] Said specific color field is an image processing system according to claim 1 or 2 
characterized by being white and the color field of the near. 

[Claim 5] Said specific color field is an image processing system according to claim 1 or 2 
characterized by being the color field of the color which corresponds to the mode of color 
distribution in white and the color field of the near, and its near. 

[Claim 6] Said 2nd color component is an image processing system according to claim 2 
characterized by being a color component representing the component belonging to said specific 
color field. 

[Claim 7] Said 2nd color component is an image processing system according to claim 2 
characterized by being a white color component 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention detects a substrate color from the color copy image read 
with the scanner etc., and relates to the image processing system from which this is removed. 
[0002] 

[Description of the Prior Art] When reading a color copy with a scanner etc. and outputting the 
read image to a printer etc. generally, the quality of an output image deteriorates by reproducing 
the color and shade of the substrate (natural complexion) which a manuscript has. In order to 
avoid quality degradation by the rendering of such a substrate color, the various proposals of the 
technique of removing the component of a substrate color from the picture signal of the read 
manuscript are made. 

[0003] As the 1st example, the color space of an input image is changed into the color space 
containing lightness components, such as a L*a*b* color space and a L*u*v* color space, and 
the technique of performing conversion for substrate clearance about lightness L* is indicated 
by JP,6-197216,A. That is, as shown in drawing 6 , especially in L*<TH (however, threshold 
predetermined in TH). lightness L* does not change, but in L*>=TH, conversion by alphaxL 
*+beta (however, alpha> 1, beta=THx (1 -alpha)) is performed. And it changes into the color 
space which suits an output unit after this conversion, and an image output is carried out. 
[0004] Moreover, as the 2nd example, after carrying out the PURISU can of the manuscript and 
creating a histogram, JP,1-196975,A and JP,3-44268.A are asked for the highest and a least 
concentration value, the maximum frequency value, its concentration value, etc. based on this 
histogram, the threshold of the concentration forjudging a substrate based on these values is 
computed to them, and the technique of changing data with concentration higher (that is, close 
to white) than this threshold into white is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the 1st example of the above, lightness 
conversion is similarly performed only paying attention to the lightness component, without 
distinguishing an achromatic color and a chromatic color. For this reason, lightness conversion 
which approaches white also about the highlights section (it is not a substrate) which has the 
lightness beyond a threshold among input images will be made, and the rendering of the highlights 
section will worsen. Moreover, although the technique of changing not only paying attention to 
lightness but paying attention to saturation is proposed by the 1st example of the above In the 
substrate section which wants to remove the color field 401, for example from a different color 
field 401,402 with the same lightness and the same saturation existing, as shown in drawing 7 
even when this technique is used Even if it is the highlights section which wants to reproduce 
the color field 402, conversion which both approaches white will be made without distinguishing 
both the color field. Moreover, although the histogram was created about each of each 
component of the three dimension of a color space and the threshold is set up for every 
histogram in the 2nd example of the above, since a threshold is determined without taking the 
relation of each components into consideration, it is difficult [ it ] to remove only a substrate 
field to accuracy. Furthermore, although the color space where the judgment for substrate 
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clearance is performed is fixed also in which [ of the above /1st and 2nd ] example, if the 
images of a manuscript differ, in order that the color space adopted not necessarily may perform 
substrate clearance from it being thought that the color spaces which were most suitable for 
performing substrate clearance also differ, it is not necessarily the best color space. After all, in 
a Prior art, since the judgment of whether to be a substrate was not performed to accuracy, it 
could not remove only a substrate color but there was a problem that a quality output image 
could not be obtained. 

[0006] This invention was made under such a background, and there is no involvement in the 
class of manuscript etc. and it aims at offering the image processing system which can detect 
specific color components, such as a substrate color, from an input image to accuracy. 
Moreover, this invention aims also at obtaining the quality output image from which the substrate 
color etc. was removed by permuting the specific color component by which detection was 
carried out [ above-mentioned ] by other predetermined color components. 
[0007] 

[Means for Solving the Problem] In order to solve the technical problem mentioned above, 
invention according to claim 1 A color space conversion means to change the input picture 
signal expressed in the 1st color space into the 2nd picture signal expressed in the 2nd color 
space corresponding to color distribution of this signal, It is characterized by providing a color 
distribution measurement means to measure color distribution of said 2nd picture signal, and a 
specific color field detection means to detect the component which belongs to a specific color 
field from said 2nd picture signal based on the color distribution measured by said color 
distribution measurement means. 

[0008] Moreover, invention according to claim 2 is characterized by providing a color permutation 
means to permute the component belonging to the specific color field detected by said specific 
color field detection means by the 2nd color component in invention according to claim 1. 
[0009] Moreover, invention according to claim 3 is characterized by computing the value of a 
covariance from color distribution of said input picture signal, performing principal component 
analysis based on the value of this covariance, and performing transform processing based on 
this analysis result by said color space conversion means in invention according to claim 1 or 2. 
[0010] Moreover, invention according to claim 4 is characterized by said specific color fields 
being white and a color field of the near in invention according to claim 1 or 2. 
[0011] Moreover, invention according to claim 5 is characterized by said specific color field being 
a color field of the color which corresponds to the mode of color distribution in white and the 
color field of the near, and its near in invention according to claim 1 or 2. 

[0012] Moreover, invention according to claim 6 is characterized by said 2nd color component 
being a color component representing the component belonging to said specific color field in 
invention according to claim 2. 

[0013] Moreover, invention according to claim 7 is characterized by said 2nd color component 
being a white color component in invention according to claim 2. 

[0014] According to invention according to claim 1, the input picture signal with which the color 
space conversion means was expressed in the 1st color space is changed into the 2nd picture 
signal expressed in the 2nd color space corresponding to color distribution of this signal. 
(Operation) A color distribution measurement means measures color distribution of the 2nd 
picture signal, and the component to which a specific color field detection means belongs to a 
specific color field from the 2nd picture signal based on the color distribution measured by the 
color distribution measurement means is detected. Thereby, according to the property of an 
input picture signal, specific color fields, such as a substrate color, are detectable to accuracy. 
[0015] Moreover, according to invention according to claim 2, the component belonging to the 
specific color field detected by the specific color field detection means can be permuted by 
other color components, such as white. 
[0016] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with 
reference to a drawing. 

A: The block diagram 1 of a 1st operation gestalt (1) operation gestalt is a block diagram showing 
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the configuration of the image processing system by the 1st operation gestalt of this invention. 
In drawing 1 , 1 is the color distribution measurement section which measures color distribution 
of an input image. 2 is the color distribution storage section and memorizes the measurement 
result (henceforth color distribution data) of the color distribution by the color distribution 
measurement section 1 and the color distribution measurement section 5 mentioned later. 
[0017] 3 is the color space conversion multiplier calculation section, and computes the transform 
coefficient which changes the color space of an input image into the 2nd color space for 
detecting a specific color field based on the color distribution data of the input image memorized 
by the color distribution storage section 2. With this operation gestalt, the color space of the 
above-mentioned input image is made into a L*a*b* color space, and the 2nd color space of the 
above is called a UVW color space. 

[0018] Moreover, 4 is the color space conversion section and changes each pixel value in a 
L*a*b* color space into the pixel value in a UVW color space based on the color space 
conversion multiplier computed by the color . space conversion multiplier calculation section 3. 
The color distribution measurement section 5 measures color distribution of the pixel changed 
into the UVW color space by the color space conversion section 4. It is remembered by the color 
distribution storage section 2 that the color distribution data obtained by this were mentioned 
above. 

[0019] 6 is a specific color field detecting element, and detects a specific color field based on 
the color distribution in the UVW color space memorized by the color distribution storage 
section 2, Moreover, it judges whether 7 belongs to the specific color field to which it is the 
specific color field judging section, and each pixel of the image changed into the UVW color 
space from the L*a*b* color space by the color space conversion section 4 was detected by the 
specific color field detecting element 6. Furthermore, 8 is the color permutation section and 
permutes each pixel of an input image by other colors according to the judgment result of the 
specific color field judging section 7, 

[0020] (2) Explain actuation of the image processing system which consists of the above- 
mentioned configuration below actuation of an operation gestalt with reference to the flow chart 
shown in drawing 2 . First, the image data read with the scanner which is not illustrated is 
inputted into the color distribution measurement section 1. Generally, since the image data read 
with the scanner etc. is expressed in the RGB color space, it is changed into the image data 
expressed in the L*a*b* color space using the technique of common knowledge of this, and is 
supplied to the color distribution measurement section 1. 

[0021] In the color distribution measurement section 1, color distribution of the L*a*b* image 
data inputted is measured, and this measurement result is outputted as color distribution data 
(step S301). For example, color distribution is measured, respectively about-dimensional [ of- 
dimensional / of L*, a*, and b* / each / 1 / L*a*, a*b* and b*L* / each / 2 ], and the three 
dimension of L*a*b*. 

[0022] And the color distribution data supplied from the color distribution measurement section 
1 are memorized by the color distribution storage section 2 (step S302). Here, although you may 
make it hold color distribution data by the same 8 bits per component when the L*a*b* image 
data inputted is data which are 8 bits per 1 -pixel component, the storage capacity needed for 
the color distribution storage section 2 in this case becomes large. Then, you may make it hold 
color distribution data by about 5-7 bits per component. For example, when color distribution 
data are held by 6 bits per component, the memory capacity needed becomes about 9/16 
according to about 3/4 and two-dimensional color distribution by 1 -dimensional color distribution 
as compared with the case of 8 bits. 

[0023] Next, the color space conversion multiplier calculation section 3 reads the color 
distribution data about L*a*b* image data from the color distribution storage section 2, and 
computes the color space conversion multiplier from a L*a*b* color space to a UVW color space 
based on these data (step S303). This color space conversion multiplier is computed for 
example, using a principal-component-analysis method. Hereafter, the computing method is 
explained. 

[0024] first, the 1 -dimensional each histogram of L*. a*, and b* — L*. a*, and b* — each 
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average Im, am, and bm is computed. Next, it asks for a covariance from these averages Im, am, 
and bm and two-dimensional color distribution. For example, the covariance of a* and b* is 
computed by the bottom type (1). 
[Equation 1] 

2(a!^.)x(/-aJxa-.6^) 

ab^ba^^ 



N 



(1) 



However, they are a=i [ in / N and / in abij / a*b* two-dimensional color distribution ], and the 
frequency value (pixel number) of b=^. [ the total number of pixels ] 

[0025] And it asks for the covariance matrix sigma of the distribution expressed with a bottom 
type (2) from this covariance. 
[Equation 2] 
(It la Ib^ 



1- 



al aa ab 

Jbl ba bbj 



(2) 



[0026] Subsequently, it asks for each characteristic value lambdal, Iambda2, and Iambda3 and 
the corresponding characteristic vectors v1, v2, and v3 from this covariance-matrix = YAKOBI 
(Jacobi) of for example, the common knowledge as an approach of asking for characteristic value 
and a characteristic vector here — there is law etc. 

[0027] Next, correction of a characteristic vector and count of offset are performed so that it 
may normalize the color distribution projected on the 1st principal component (the 1st main 
shaft) - the 3rd principal component (the 3rd main shaft) using the called-for characteristic 
vectors v1, v2, and v3. For example, when the color distribution data on a L*a*b* color space 
should be expressed by 6 bits per each component (0-63) and a L*a*b* color space is projected 
on the 1st principal component (the 1st main shaft) - the 3rd principal component (the 3rd main 
shaft), it enables it to also express the projection result by 6 bits (0~63). namely, eight top-most 

vertices of a L*a*b* color space — ((0, 0, 0) — (0. 0, 63), } (63, 63, 63) are projected on the 

1st principal component (the 1st main shaft) - the 3rd principal component (the 3rd main shaft), 
and it is made for the max and min of the projection result to be set to 0 and 63, respectively 
[0028] In this way, in the color space conversion multiplier calculation section 3, the matrix 
lambda given by the bottom type (3) is computed as a multiplier which changes a L*a*b* color 
space into a UVW color space. 
[Equation 3] 
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[0029] And the color space conversion section 4 changes the image data on the L^a'l^b* color 
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space inputted into the image data on a UVW color space based on the color space conversion 
multiplier called for in the color space conversion multiplier calculation section 3, and outputs 
this conversion result to the color distribution measurement section 5 (step S304). 
[0030] Next, the color distribution measurement section 5 measures color distribution of the 
image data on the UVW color space supplied from the color space conversion section 4 (step 
S305), Although based also on the content of processing of the specific color field detecting 
element 6 mentioned later, 1 -dimensional each color distribution of U, V, and W etc. is measured 
here, for example. 

[0031] And the color distribution data which it is as a result of [ of the color distribution 
measurement section 5 ] measurement are memorized by the color distribution storage section 2 
(step S306). You may make it write the above-mentioned color distribution data in a storage 
region which may overwrite the same storage region as the storage region on the color 
distribution storage section 2 the color distribution data which it is as a result of [ of the color 
distribution measurement section 1 ] measurement are remembered to be, and is different here. 
[0032] Next, the specific color field detecting element 6 detects the specific color field of image 
data based on the color distribution data of the image data in the UVW color space memorized 
by the color distribution storage section 2 (step S307). The specific color field detected here is a 
near color field, i.e., the substrate color of a manuscript, white and white. Moreover, as a method 
of detecting this specific color field, although various technique is applicable, below, the example 
which applied the technique ("distinction and the automatic threshold selecting method based on 
least-squares criteria", the lECE paper magazine, a J63-D volume, No. 4, 1980, 349-356 pages) 
by the discriminant analysis of Otsu, and other two examples are explained. 

[0033] Drawing 3 is a graph which shows 1 -dimensional color distribution of each component in 
the UVW color space of an input image, and 1 -dimensional color distribution of U, V, and W is 
shown in order of this drawing (a), (b), and (c). First, based on the transform coefficient 
computed in the color space conversion multiplier calculation section 3, the white value on a 
L*a*b* color space is changed into the pixel value on a UVW color space, and it asks for the 
white location on a UVW color space. Drawing 3 (a) In - (c), the point shown by the arrow head 
WP is each component value (pixel value) of U, V, and W which changed white on the UVW color 
space. 

[0034] Drawing 3 (a) shows the example which applied the technique by the discriminant analysis 
of Otsu about color distribution of U component. In the discriminant analysis of Otsu, when the 
threshold of N-1 (N>=2) individual divides a histogram into the field (class) of N individual, it asks 
for the distribution in each class, and distribution between classes, and a threshold which makes 
max class degree of dispersion computed from class internal variance and distribution between 
classes is calculated. Thereby, color distribution is divided into N individual and the field which 
contains white among each of that divided field is extracted as a specific color field. 
[0035] For example, if the technique by the discriminant analysis of Otsu is applied as N= 2, as 
shown in drawing 3 (a), the division threshold 305 will be acquired and, thereby, the field of color 
distribution will be divided into two fields 301,302. And let the field 301 where white is contained 
between these two fields 301,302 be a specific color field in U component. 

[0036] Moreover, drawing 3 (b) shows the example which applied other technique other than the 
discriminant analysis of Otsu about color distribution of V component. That is, by this technique, 
the part where frequency serves as max in 1 -dimensional color distribution in white near first is 
detected (this frequency is hereafter set to f). And two corresponding to the frequency of 
frequency f, 1/2 [ for example, ], are calculated, and let the field 303 (field which has f/2 or more 
frequency near white) across which it faced by these two points be a specific color field in V 
component. 

[0037] Furthermore, drawing 3 (c) shows the example which applied the modification of the 
technique shown in drawing 3 (b) about color distribution of W component. That is, in this 
modification, the field 304 where only the further predetermined offset values delta 1 and delta 2 
extended the field which becomes f/2 or more frequency near white is made into the specific 
color field in W component. 

[0038] Although the technique of being different about each component of U, V, and W, 
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respectively was applied in the example of drawing 3 , any one of the above— mentioned 
technique may be chosen, and the same technique may be applied about each component of U, 
V, and W. Of course, it is also possible to apply the another technique other than the above. 
[0039] And it asks for the field with which are simultaneously satisfied of the specific color field 
obtained about each component of a UVW color space as mentioned above, and let this be a 
specific color field in a UVW color space. 

[0040] Next, the specific color field distinction section 7 judges whether each pixel of an input 
image belongs to a specific color field, and outputs the judgment result to the color permutation 
section 8. That is, each pixel of the input image expressed in the L*a*b* color space is inputted 
into the color space conversion section 4, and is changed into the pixel value expressed in a 
UVW color space based on the color space conversion multiplier computed in the color space 
conversion multiplier calculation section 3 (step S308). It is judged whether this changed input 
pixel belongs to a specific color field based on the detection result of the specific color field 
detecting element 6 (step S309). The input pixel expressed in a L*a*b* color space here (LO, aO, 
bO), If (UO, VO, WO), and a specific color field are made into UK=U<=Uh, VI<=V<=Vh, and 
WI<=W<=Wh, the pixel into which the color space conversion multiplier was changed in lambda 
and a UVW color space In a bottom type (4), it is judged with the input pixel (LO, aO, bO) which 
fills following conditional-expression (5) - (7) simultaneously belonging to a specific color field 
[Equation 4] 



[0041] Next, the color permutation section 8 performs the color permutation of an input image 
according to the judgment result of the specific color field judging section 7 (step S310). That is, 
the color permutation section 8 outputs the pixel value (color data) with which the specific color 
field judging section 7 replaces with the pixel value, and is equivalent to a specific color field 
white about a group, then the judged pixel, and outputs an input pixel value as it is about the 
pixel judged that does not belong to a specific color field. In this way, it becomes possible by 
permuting the pixel belonging to a specific color field by the white pixel value to remove a 
substrate field from an input image. 

[0042] (3) In addition, although the input image was supplied from the scanner etc. with the 
above-mentioned operation gestalt, it is good also considering the image data which is an 
example of modification and which was read not only from this but from the image memory etc. 
as an input image. Moreover, the color spaces of an input image may be other color spaces, such 
as not only a L*a*b* color space but L*u*v*, and RGB, YMC. Moreover, you may make it the 
central value of all the pixels contained at the specific color field concerned permute a group, 
then the judged pixel value of a pixel with a specific color field in the color permutation section 
8, the pixel contained as central value to the average of all the pixels contained, for example to a 
specific color field, and a specific color field — a pixel value with the highest frequency etc. is 
employable inside. 

[0043] B: Explain the 2nd operation gestalt. next the 2nd operation gestalt of this invention. 
(1) The block diagram 4 of an operation gestalt is a block diagram showing the configuration of 
the image processing system by the 2nd operation gestalt of this invention. In this drawing, the 
same sign is given to the part which is common in the 1st operation gestalt shown in drawing 1 , 
and explanation is omitted. Moreover, the 2nd operation gestalt shown in drawing 4 differs from 
the 1 St operation gestalt shown in drawing 1 in respect of the following. It replaces with the color 
space conversion multiplier calculation section 3 of the 1 st operation gestalt With the color 
space conversion multiplier from a L*a*b* color space to a UVW color space Namely, the 



http://www4.ipdl.inpit.gojp/cgi-bin/tran^web_cgi_ejje 2007/06/29 




(4> 



— • (5) 

— • • (6) 

— • C7) 



JP,09-051443,A [DETAILED DESCRIPTION] 



7/8 ^— V 



transform coefficient of the hard flow from a UVW color space to a L*a*b* color space The 
color space conversion multiplier calculation section 9 which computes (it is hereafter called a 
color space reverse transform coefficient) is formed. The color space reverse converter 10 
which transforms inversely the output of the specific color field detecting element 6 from a UVW 
color space to a L*a*b* color space with this color space reverse transform coefficient is 
added. Furthermore, it replaces with the specific color field judging section 7 of the 1st operation 
gestalt, and the specific color field Judging section 11 which judges whether an input pixel 
belongs to a specific color field on a L*a*b* color space is formed. About other configurations, it 
is the same as that of the 1st operation gestalt. 

[0044] (2) Explain actuation of the 2nd operation gestalt which consists of the above-mentioned 
configuration with reference to drawing 5 below actuation of an operation gestalt. In addition, in 
drawing 5 , the same sign is attached about the step which performs the same processing as the 
step of the 1st operation gestalt shown in drawing 2 . 

[0045] First, if the input image data expressed in the L*a*b* color space is supplied to the color 
distribution measurement section 1, like the 1st operation gestalt, measurement of color 
distribution will be performed and the color distribution data obtained as a result will be 
memorized by the color distribution storage section 2 (steps S301 and S302). Next, the color 
space conversion multiplier calculation section 9 reads the color distribution data of the input 
image in the L^a^b^ color space memorized by the color distribution storage section 2, and 
computes the color space conversion multiplier from a L*a*b* color space to a UVW color 
space, and the color space reverse transform coefficient from a UVW color space to a L*a*b* 
color space (step S311). 

[0046] It is possible to compute about a color space reverse transform coefficient here based on 
the color conversion transform coefficient computed like the 1st operation gestalt. That is, when 
a color space conversion multiplier is the matrix lambda expressed with a bottom type (8), a 
color space reverse transform coefficient is given as a matrix gamma of a bottom type (9). 
[Equation 5] 
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[Equation 6] 
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[0047] Next, after each pixel value of an input image is changed into the pixel value on a UVW 
color space by the color space conversion section 4 like the 1st operation gestalt, the color 
distribution measurement section 6 is supplied, the color distribution on a UVW color space is 
measured, and this measurement result is memorized by the color distribution storage section 2 
(steps S304, S305, and S306). And the specific color field detecting element 6 detects a specific 
color field based on the color distribution data memorized by the color distribution storage 
section 2, and outputs the value (henceforth specific color field data) of the jDixel belonging to 
this specific color field to the color space reverse converter 10 (step S307). 
[0048] Subsequently, the color space reverse converter 10 changes the specific color field data 
expressed in the UVW color space supplied from the specific color field detecting element 6 into 
the specific color field data expressed in the L*a*b* color space based on the color space 
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reverse transform coefficient computed in the color space conversion multiplier calculation 
section 9. That is, inverse transformation of a color space is performed to the specific color field 
expressed in the UVW color space, and it changes into the specific color field data in a L*a*b* 
color space (step S3 12). 

[0049] Next, the specific color field judging section 11 judges whether each pixel of an input 
image belongs to the specific color field in the L*a*b* color space inputted from the color space 
reverse converter 10 (step S313). That is, when the specific color field data in a L*a*b* color 
space are expressed with a bottom type (10), an input pixel (LO, aO, bO) judges any of the 
conditions expressed with a bottom type (11) and (12) are filled. 
[Equation 7] 

* = {(A,a,,Z?,)|/-l,2, } - ^ • CIO) 

[Equation 8] 

i^o.^oA)^^ • • • Cl 1) 

[Equation 9] 

i^o^oA)^^ • • • CI 2) 

And the color permutation section 8 performs the same color conversion as the 1st operation 
gestalt according to the judgment result of the specific color field judging section 1 1 (step S310). 

[0050] Thus, in this operation gestalt, after transforming inversely the specific color field 
expressed in the UVW color space to a L*a*b* color space unlike the 1 st operation gestalt, it 
judges whether an input pixel belongs to a specific color field, and color conversion is performed. 
Therefore, although the magnitude of the part which adds the function which computes a color 
space reverse transform coefficient as compared with the 1st operation gestalt, and the color 
space reverse converter 10, and equipment becomes large with this operation gestalt, since it is 
not necessary to change each pixel into a UVW color space in case it judges whether it belongs 
to the specific color field, improvement in the speed of processing is attained. In addition, also in 
this operation gestalt, the same modification of various kinds of as the 1st operation gestalt 
mentioned above is possible. 
[0051] 

[Effect of the Invention] Since the specific color component after changing the color space of an 
input image into the color space corresponding to the property of this image is detected 
according to this invention as explained above, there is no involvement in the class of 
manuscript etc. and specific color components, such as a substrate, can be detected from an 
input image to accuracy (claim 1 - claim 7). Moreover, since the specific color component by 
which detection was carried out [ above-mentioned ] can be permuted by other color 
components, such as white, the quality output image from which the color and shade of a 
substrate were removed can be obtained (claim 2 - claim 7). 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the image processing system by 
the 1st operation gestalt of this invention. 

[Drawing 2] It is a flow chart for explaining actuation of the 1st operation gestalt. 
[Drawing 3] It is the graph which shows 1 -dimensional color distribution of each component in 
the UVW color space of an input image, and in (a), (b) shows 1 -dimensional color distribution of 
V component, and (c) shows 1 -dimensional color distribution of W component for 1 -dimensional 
color distribution of U component, respectively. 

[Drawing 4] It is the block diagram showing the configuration of the image processing system by 
the 2nd operation gestalt of this invention. 

[Drawing 5] It is a flow chart for explaining actuation of the 2nd operation gestalt 

[Drawing 6] It is a graph for explaining the substrate clearance by conversion of the lightness 

component in the conventional technique. 

[Drawing 7] It is a graph for explaining the substrate clearance by conversion of the lightness 
and the saturation component in the conventional technique. 
[Description of Notations] 

1 Color Distribution Measurement Section 

2 Color Distribution Storage Section 

3 Color Space Conversion Multiplier Calculation Section (Color Space Conversion Means) 

4 Color Space Conversion Section (Color Space Conversion Means) 

5 Color Distribution Measurement Section (Color Distribution Measurement Means) 

6 Specific Color Field Detecting Element (Specific Color Field Detection Means) 

7 Specific Color Field Judging Section (Specific Color Field Detection Means) 

8 Color Permutation Section (Color Permutation Means) 

9 Color Space Conversion Multiplier Calculation Section 

1 0 Color Space Reverse Converter 

1 1 Specific Color Field Judging Section 
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